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Objectives

Define terminology used in DMO

Explain how DMO occurs

List the treatments available today for DMO
Explain their mode of action

Brief overview of the evidence

Clinical cases: patient journey from screening
to treatment









Effect of hyperglycaemia

Pathogenesis of diabetic reti nopathy parts after Forrester, presented in Udine 2002, animation by D Kinshuck
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Pathophysiology of DMO
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healthy retinal capillaries

diabetic retinal capillaries:
some are closed off, others form
dilated segments ‘'microaneurysms'



Pathogenesis of DMO

Hypoxia and raised sugar

VEGF, ICAM-1, Inflammatory
response (IL-6, IL8, + AQP g,

Leukostasis (ICAM-1, integrins,
VCAM-1)

Loss of pericyctes and conn tissue, breach
BRB, MA form

Leakage of protein rich
fluid, exudates

Disruption of tightly packed rods and
cones, loss of vision



Review of normal anatomy
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CT diagnosis of type of DMO

CYSTOID SPONGE-LIKE & COMBINED
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Macular Laser Therapy

Macular laser treatment was the standard of care for sight
threatening DMO

Its efficacy was evidenced by the ETDRS ( Early Treatment of
Diabetic Retinopathy) study.

A reduction in the risk of losing 2 lines on the Snellen chart by 50%
in a 5 year period if laser was applied where signs of clinically
significant macular oedema (CSMO) were seen (Ciulla TA, 2003).

Often a single treatment is not sufficient and laser does not
reverse the visual loss experienced. At best it stabilises vision.

The importance of systemic control cannot be emphasised
enough for delaying progression and enhancing the prognosis
with all therapies for DMO.



Macular Ischaemia

If the FAZ enlarges, vision is reduced

If vision is reduced and there is no oedema
clinically, this is the likely cause: confirm on
fluorescein angiogram (FFA).

Laser is not helpful. Laser is for macular oedema,
seen with OCT or clinically with a slit lamp, or
FFA. Avastin is less effective if the FAZ enlarges
("ischaemic maculopathy'). The ischaemia leads
to foveal atrophy.

Fundus autofluoresence & Angio OCT are helpful
in determining the degree of foveal damage






Ranibuzumab for DMO

The RISE & RIDE study (Nguyen, 2012).

15 letter gain for 0.3 mq: 44.8% and 33.6%
15 letter gain for 0.cmg: 39.2% and 45.7%

This was the first time a therapy resulted in
an increase in vision for DMO patients.



Bevacizumab in DMO

Must be prepared in a pharmacy
setting that can ensure safe
supply. (Moorfields and
Liverpool & Aintree).

Legal implications using a non-
licensed therapy when a licensed
alternative exists

Significant cost difference
between Bevacizumab and
Ranibizumab and the continuous
need to find cost saving
opportunities Bevacizumab is
currently counted but
surrounded in issues that have
yet to be resolved at a policy
maker or government level.

The BOLT study
Bevacizumab injections
vs macular laser

gain of +8 vs +0.5
letters at 12

The median number of
injections was g and

laser treatment were 3
(Michaelides M, 2010).



Aflibercept (Eylea) VIVID and VISTA

RCT, multicentre double
masked, three groups,
2mg Aflibercept every 4 e " ot
weeks and sham laser, +<ham

2mg Aflibercept every 8

weeks after 5 initial

monthly doses plus

sham laser

laser plus sham

Injections (U, 2013).

4 week +10.5 +12.5

8 week +10.7 +10.7



MHS Trust Name: Calderdale NHS Foundation Trust

Clinic Name: Dr & Nurse Specialist reviewing

Date:

Key timings: Mo of pts in clinic = 24 (25 eyes)

Length of time in clinic = 110 — 191 mins (1 hr 50 mins — 3hrs 1
Ready for inj (YELLOW): 58 mins, 1 hr 4mins, 1Thr 22mins, 1hr 3
Time to inj (YELLOW): 1 hrs 39min, 2 hr 11min, 2hr 23min, Zhr

The process map presented in this document has been constructed by Novartis using dato
provided by the NHS.

None of the information has been supplied by Novartis.




Mean change in BCVA from baseline to Month 24

was similar across the three treatment groups

No significant difference observed across treatment groups at Months 12 and 24

——T&E RBZ 0.5 mg+laser (n=117) T&E RBZ 0.5 mg (n=125)

10 PRN RBZ 0.5 mg (n=117)
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Mean change (*SE) in BCVA
from baseline (ETDRS letters)
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*p=0.9327 vs PRN; #p=0.1599 vs PRN; CMH test (row mean scores statistic) with the observed values as scores;

Full analysis set (MV/LOCF, mean value interpolation/last observation carried forward); consisted of all randomised patients who received at least one
application of study treatment (ranibizumab or laser), and had at least one post baseline efficacy assessment in the study eye; Stratified analysis
includes baseline visual acuity (<=60 letters, >60 letters and <=73 letters, >73 letters) as factor



in DMO?

Why use a Treat and Extend regimen

Monitoring intervals could
be extended based on
patient’s response

Potential benefit to
patient, caregiver and
healthcare system

Potential to offer
individualised treatment
to DMO patients

Attempts to minimise
clinic visits, injections
and ancillary testing

Allows to titrate the
individual symptom-free
intervals of patients and

prevent recurrence



Aqueous Humour Cytokine Levels According
to Severity of DR

ETDRS Cytokine concentration (pg/mL)
retinopathy
severity

10 10.0 32.1 22.8 PASY 2.1
20 11.0 33.5 20.6 303.6 2.5
35 9.2 33.1 22.7 339.5 5.6
43 10.7 33.2 24.4 468.8 5.5
47 18.8 56.6 29.2 645.2 9.5
53 22.7 106.7 49.4 921.2 22.3
65 23.7 116.8 51.0 1215.1 31.3
75 27.6 147.0 75.7 1286.6 34.3
81 45.8 188.6 /4.4 1630.8 29.2

IL-18 IL-6 IL-8 MCP-1 IP-10




ILUVIEN Implant Technology

Nonbioerodible micro implant (polyimide) containing 19opg of fluocinolone acetonide
(FAC)

Consistent daily submicrogram delivery of 0.2 ug/d FAc for up to 36 months.

Posterior point of release

3.5 mm X 0.37 mm non-bioerodable micro implant.

25-gauge injector creates self-sealing wound.

No measurable systemic exposure.

Vitreous gel
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>15 |letter Gain is Greater in Chronic DMO Patients




Patients Receiving Ranibizumab Late in Disease Course Did Not

Experience the Same Benefit as Those Treated Early




MEAD Study for Ozurdex

Cataract
67.9, 64.1, 20.4 %
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|OP
All controlled with IOP
. Surgery required in
: 2,1, 0
o DEX Implant 0.7 mg DEX Implant 0.35 mg Sham

(n =351) (n=347) (n=350)



1. Identification of patients potentially suitable for 0.2 pg/day FAc implant*

Diabetic patients

HSE-confirmed grade M1 maculopathy

Pseudophakic (i.e. cataract surgery performed) Search period: May 2011 to
>3 consecutive intravitreal ranibizumab injections December 2014

2. Assessment of insufficient response to ranibizumab treatment based on VA and CRT,
according to baseline BCVA

3. If insufficiently responsive to prior ranibizumab treatment, patient records are flagged
for the physician to consider 0.2 pg/day FAc implant

NICE TA 301.
http://www.nice.org.uk/quidance/ta301.
Published: November 2013

BCVA, best-corrected visual acuity; BL, baseline; CRT, central
retinal thickness; FAc, fluocinolone acetonide; VA, visual acuity



http://www.nice.org.uk/guidance/ta301
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DP, 62 Male,

T2 DM : laser then IVI

VA 61

Uphional Dizplay

Map Diameters

Fovea: 1.00 mm
Parafovea: 3.00 mm
Perifovesa; 5.00 mm
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8 60 mn?

s ™ Optiona Display
Map Diameters
Fovea: 1.00 mm
Parafovea 3.00 mm
Perifovea: 5.00 mm
p > 95%

p>5%



t 12/12 post Ranibuzumab PRN

20/1/14 VA 59 6 VI VA 52 81V

A ™ Optional Display
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At 24 months post Ranibizumab

28/1/15 VA 70 o IVI

Signal Strength Index 56
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21/9/15 VA 63






Left eye

I

Right eye
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Diagnosis I clinically significant macular oedema
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macular lazer
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Patient symptoms 4

subjective change in vision since last visit § - -

-treatment criteria § - -

Re
loss of =5 ETDRS letters since last visit -

Loss =5 ETDRS letters since best acuity at/after 1st injection 4

SRF present -

intraretinal cysts present 4 -

intraretinal fluid present 4 - -

=20% increase in OCT retinal thickness since last visit § - -
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PED Present § - -

macular haemorrhage present 4 -
Adverse Events

01-Mov-2011 01-May-2012 01-Nov-2012 01-May-2013 01-Nov-2013 01-May-2014 01-Hov-2014 01-May-2015 01-Mov-2015




147 {sucioru) 143 130

Ceelee HHE !
e e " .
$ssssssds |3 By
L " — = B "

Tee s S
o " Ny 2 ) "

oo | I e i m
ee m
&4 "
i m

P
S
S S S S U PR S S

L _SF “EERERREEEE

e ERERE 3 & ¥ 5

P R Ll

I

[mo] [ma] [ms] [wma][wmiz][ mis]] miz][ mz1]| mze][ m27 ]| man]

macular laser
I

S S S S P J S S

e

B e e g

e e i il el e i Tl T

e e i il el e i Tl T

R e e e e B

]
]

e e e e e e e e e e p
T
'

R e e e e e

S Sy JU U PR S Y.
S v J e DU

T T Ty iy ey gy g g gy g |
B e e T T
e el e i e e s el Kl
e el e i e e il Tl il Kl e
T T Ty iy ey gy g g gy g |

D e i |y |

L e e g g [

]
S U U I B
]

'

———— T TTFTTTETTETTTTCr

S

Diagnosis Imu:uderate non-proliferative diabetic retinopathy ;I
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PED Present § - -

SHF present § - -
Adverze Events

intraretinal cysts present § - -

Patient symptoms 4
exudate present § - -

subjective change in vizion since last visit § - -
intraretinal fluid present 4 - -

Re-treatment criteria 4 - -
=20% increase in OCT retinal thickness since last visit § - -

loz=s of =5 ETDRS letters zince last visit § - -

Loss =5 ETDRS letters since best acuity at'after 1=t injection § - -

macular haemorrhage present 4 - -
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Right eye

01-Now-2011  01-May-2012  01-Nov-2012 01-May-2013 01-Nov-2013 01-May-2014 01-Nov-2014 01-May-2015 01-Nov-2015




Challenges with care of DP

Chronic DMO BE

2 laser 2011, 2013
Again in 2015
Combined with anti
VEGF therapy
(Ranibizumab)

Non visually significant
cataracts ( No history of
glaucoma)

So ozurdex or llluvien not
an option in NHS

Options

Optimise systemic
control
Aflibercept?

Future cataract
progression

Removal with caution as
DMO present

Consider steroid therpies



CRVO and MO in aType 1 DM
patient

Timer: 0:37 .1




